Introduction {#ss1}
============

It has long been tradition for doctors to dress professionally in white coats, a universal symbol of physicians. This tradition can be traced back to Hippocrates, who stated that physicians should "be clean in person, well-dressed, and anointed with sweet-smelling unguents."^[@ref1]^ The white coats worn by physicians today were originally used by laboratory workers to provide a barrier against the hazardous contaminants they might have encountered at work.^[@ref2]^ While the white coats confer responsibility to and instill a sense of professionalism in physicians, perceptions of these coats have varied among patients, whereby younger patients prefer doctors without white coats, and older patients prefer the attire. Such differences have led to numerous international studies on patients' levels of confidence in and comfort with their attending doctors based on their attire.^[@ref3]--[@ref6]^

Over the past two decades, the white coat has, however, lost its popularity among physicians due to the increasing awareness that white coats harbor microorganisms and are potential sources of infection. From 1969 to as recently as 2014, there were approximately 30 studies that documented how such apparel can be contaminated and linked to infections.^[@ref2]^ These findings have led to various national guideline changes. For example, the National Health Service (NHS) in England, United Kingdom implemented their "bare below the elbows" policy in September 2007 for all workers in NHS medical facilities.^[@ref7]^ In January 2014, new guidelines on healthcare personnel attire were also issued by the Society for Healthcare Epidemiology of America (SHEA). The guidelines called for the removal of white coats by the care providers during consultations and promoted the "bare below the elbows" approach in order to prevent pathogen transmission from white coats to patients.^[@ref2]^ In line with other international studies, one of the most important and early studies in Malaysia revealed a high prevalence of methicillinresistant *Staphylococcus aureus* (MRSA) on doctors' neckties.^[@ref8]^

Furthermore, studies have shown that perceptions concerning white coats among patients often shift to favoring doctors without white coats after the patients have been informed of the possibility of microbial contamination on the coats.^[@ref8]--[@ref9]^ An editorial published in The Medical Journal of Malaysia on doctors' attire and patient safety in 2009 highlighted concerns regarding bacterial contamination on doctors' neckties and white coats. It further recommended that researchers examine doctors and patients' perceptions of physicians' attire and whether patient education could change their perceptions.^[@ref10]^

Malaysia has a dual-sector (public and private) healthcare system. It is compulsory for primary care doctors in the public sector to wear formal attire with a white coat.^[@ref11]^ However, doctors in the private primary care setting are not bound by these compulsory rulings. Based on a literature search, there has been no published evidence concerning the current practice in Malaysia in terms of attire. Nevertheless, it has been the norm for doctors working in the government sector to wear formal attire with white coats, while the private doctors practice with or without white coats.

There have been limited studies that assess the preferences concerning doctors' attire and the perceptions of white coats among the multiethnic population of Malaysia.^[@ref12]^ Hence, this study aimed to determine patients' levels of confidence, trust, and ease towards doctors based on various attire and evaluate their changes in perception, if any, after being informed about potential disease transmission through white coats.

Methods {#ss2}
=======

This cross-sectional study was conducted from 1st June 2015 to 31st July 2015 in three primary care settings: (1) a university-based primary care clinic, (2) three government primary care clinics in the Klang Valley, and 3) two private primary care clinics (Kepong, Kuala Lumpur and Raub, Pahang). Patients attending these clinics who met the inclusion criteria were recruited for this study. The inclusion criteria for the study included being of age 18 or above and proficiency in reading or speaking Malay, English, or Chinese. Patients who required urgent care were excluded from this study.

A 1:5 systematic random sampling method was employed to select the participants. A trained staff person at each clinic recruited participants from their clinic\'s waiting room after patient registration. The first participant at each clinic was randomly selected from the list of patients registered on the first day of data collection. The trained staff person then approached the subsequent fifth patient on the registration list after the first participant who met the inclusion criteria and asked them participate in the study. The patient was briefed and provided with an information sheet regarding the nature of the study and their right to refuse to participate. If the patient agreed to participate, they were asked to sign a consent form and complete the self-administered questionnaire. If the patient refused to consent, the next fifth patient on the day\'s registration list was approached. The items on the questionnaire were explained at the request of the participants. The research centers had different registries (daily registry vs continuous registry), types of sessions (geriatric clinic, antenatal clinic, and so forth), and health record systems (electronic vs paper-based health records). To minimize sampling bias due to these differences, each center maintained or utilized a single, continuous registry of every patient attending the center during the data collection period.

A monitored trial run involving 30 volunteers from the three types of clinics was conducted for one and a half months (from 1st June to 14th July 2015) prior to the commencement of the study. This pilot study aimed to train the staff in the recruitment process and assess the ease of use of the questionnaire. The volunteer participants had no difficulties in answering the questionnaire, and no ambiguity of the questionnaire was observed. Furthermore, the staff were demonstrably competent in following the procedure.

The questionnaire was developed initially in English and based on previous studies. It was modified further following a discussion with two researchers who were familiar with instrument development and clinical research for content validity. Subsequently, it was forward and backward translated into Malay and Mandarin by two different professional translators in each case.

The first part of the questionnaire included socio-demographic data, such as age, sex, race, educational level, occupation, and monthly income. As illustrated in [Figure 1](#f1){ref-type="fig"}, the second part of the questionnaire contained images of male and female doctors in four different ensembles: formal attire with a white coat, formal attire without a white coat, smart casual, and casual. For all photographs, the model, stance, position of the stethoscope, and background remained constant. Based on the images, the patients were asked to select a male and a female doctor whom they had the most confidence in, trusted the most, and felt most at ease with.

![Pictures of male and female doctors in four different ensembles](MFP-13-03-g1){#f1}

Permission was obtained from Hartmans, Lagrain, and Asch^[@ref3]^ to adopt two questions from their questionnaire: In which doctor do you have the most confidence and trust? The confidence and trust refer to the patients feeling confident and trusting the doctor who provides care to them.Which doctor makes you feel most at ease? The feeling of easiness refers to the patients being comfortable instead of feeling threatened or intimidated by the doctor.

For the final part of the questionnaire, patients who chose the doctors with white coats for any of the initial two questions were asked whether their preference would change if the white coats were potential sources of infection.

Statistical analysis {#ss3}
====================

The primary care settings and demographic characteristics were compared using the Chi-Square test via SPSS Version 24.0, where *p*-values \<0.05 were considered statistically significant. Additionally, the respondents were grouped into two categories: those who chose the white coats versus those who chose the other options, to compare their preferences before and after the disclosure of information regarding the infection risk associated with white coats. The changes in preference among the respondents who initially favored the white coats were further analyzed using the McNemar test, with *p*-values \<0.05 indicating a significant change.

Ethical approval {#ss4}
================

This study received ethical approval from the Medical Research and Ethics Committee of the Ministry of Health, Malaysia (approval no. NMRR-15- 219-24301). In addition, written informed consent for the research was obtained from each participant prior to conducting the study.

Results {#ss5}
=======

A total of 300 questionnaires were completed by respondents from the six different sites, with one questionnaire being excluded due its incompleteness.

The demographic characteristics of the participants are shown in [Table 1](#t1){ref-type="table"}. Most of the participants were from the government primary care clinics (*n* = 149, 49.8%), followed by the private primary care clinics (*n* = 100, 33.4%) and the university-based primary care clinic (*n=* 50, 16.7%). Of the total participants, 55.9% (*n* = 167) were female and 44.1% (*n* = 132) were male. The mean age was 40.91 years ± 15.7 (SD), and more than two-thirds of the respondents were below 50 years of age. In terms of social background, most of the respondents had an income level below RM5000 (58.3%, *n* = 174), while more than half of the respondents (55.2%, *n=* 165) had received a secondary and higher secondary education.

###### Demographic Characteristics of the Study Population (*n*=299)

                                   N     \%
  -------------------------------- ----- ------
  **Type of clinic**                     
  Government                       149   49.8
  Private GP                       100   33.4
  University PC                    50    16.7
  **Gender**                             
  Male                             132   44.1
  Female                           167   55.9
  **Age group (years)**                  
  18--30                           102   34.1
  31--50                           104   34.8
  51--65                           70    23.4
  ≥ 66                             23    7.7
  **Race**                               
  Malay                            154   51.5
  Chinese                          80    26.8
  Indians                          50    16.7
  Others                           12    4.0
  **Income (RM)**                        
  No income or refuse to reveal    56    18.7
  5,000 and below                  174   58.3
  5,001 and above                  69    23.1
  **Education level**                    
  No formal education              2     0.7
  Primary education                25    8.4
  Secondary and higher secondary   165   55.2
  Tertiary education               104   34.8

[Figure 2](#f2){ref-type="fig"} shows the respondents' preferences in terms of physician attire based on their level of confidence, trust, and ease. Overall, most of the respondents had more confidence and trust in the male (*n*=187, 62.5%) and female (*n*=177, 59.2%) doctors dressed formally with white coats. Similarly, about half of the respondents felt more at ease with both male (*n*=151, 50.5%) and female primary care physicians wearing formal attire with a white coat.

![Attire preferences based on respondents' confidence, trust, and ease.](MFP-13-03-g2){#f2}

To explore further the perceptions of doctors' attire among patients, the respondents' choices were categorized into two major groups: the white-coat group and the non-white-coat group. The associations between the demographics of the respondents and their confidence and trust in and ease with the doctors are presented in [Tables 2](#t2){ref-type="table"} and [3](#t3){ref-type="table"}. The clinical setting was significantly associated with the patients' confidence and trust in the male doctors' attire. Specifically, a total of 70.5% (*n*=105) of the respondents from the government clinics, 57% (*n*=57) of the respondents from the private clinics, and 50% (*n*=25) of the respondents from the university primary care clinic felt more confident in male doctors dressed in white coats (p-value = 0.013).

###### Associations between respondents' characteristics and feelings of confidence and trust.

                                       Question 1: Patient feels more confident and trusting                                                                      
  ------------------------------------ ------------------------------------------------------- ------------- ------------ ------------ ------------- ------------ -------
  Clinic Type                          **Government**                                          105 (70.5%)   44 (29.5%)   **0.013**    86 (57.7%)    63 (42.3%)   0.736
  **Private GP**                       57 (57.0%)                                              43 (43.0%)    59 (59.0%)   41 (41.0%)                              
  **University PC**                    25 (50.0%)                                              25 (50.0%)    32 (64.0%)   18 (36.0%)                              
  **Age Group**                        **18--30**                                              63 (61.8%)    39 (38.2%)   0.904        62 (60.8%)    40 (39.2%)   0.785
  **31--50**                           63 (60.6%)                                              41 (39.4%)    58 (55.8%    46 (44.2%)                              
  **51--65**                           46 (65.7%                                               24 (34.3%)    44 (62.9%)   26 (37.1%)                              
  **≥66**                              15 (65.2%)                                              8 (34.8%)     13 (56.5%)   10 (43.5%)                              
  **Gender**                           **Male**                                                82 (62.1%)    50 (37.9%)   0.894        80 (60.6%)    52 (39.4%)   0.659
  **Female**                           105 (62.9%)                                             62 (37.1%)    97 (58.1%)   70 (41.9%)                              
  **Race**                             **Malay**                                               104 (64.9%)   50 (35.1%)   0.287        101 (65.6%)   53 (34.4%)   0.073
  **Chinese**                          47 (58.9%)                                              33 (41.3%)    42 (52.5%)   38 (47.5%)                              
  **Indian**                           27 (54.0%)                                              23 (46.0%)    24 (48.0%    26 (52.0%)                              
  **Others**                           7 (58.3%)                                               5 (41.7%)     8 (66.7%)    4 (33.3%)                               
  **Education Level**                  **No Formal/ Primary Education**                        15 (55.6%)    12 (44.4%)   0.755        17 (63.0%     10 (37.0%)   0.675
  **Secondary and Higher secondary**   108 (65.5%)                                             57 (34.5%)    96 (58.2%)   69 (41.8%)                              
  **Tertiary Education**               64 (61.5%)                                              40 (38.5%)    63 (60.6%)   41 (39.4%)                              

Data analyzed with X^[@ref2]^ test, *p*-value \< 0.05 set as significant

In addition, there was a significant association between ethnicity and the respondent\'s feelings of ease with both male and female doctors wearing white coats, as seen in [Table 3](#t3){ref-type="table"}. It was found that a higher number of Malays (61.0%), followed by Chinese (41.2%) and Indians (38%), felt at ease with male doctors wearing white coats (*p*-value = 0.005). Similarly, a higher number of Malays (60.3%), followed by Chinese (41.2%) and Indians (40%), felt at ease with female doctors dressed in white coats (*p*-value = 0.006).

###### Associations between respondents' characteristics and feelings of ease.

                                       Question 2: Patient would feel more at ease                                                                    
  ------------------------------------ --------------------------------------------- ------------ ------------ ------------ ------------ ------------ -------
  **Clinic Type**                      **Government**                                83 (55.7%)   66 (44.3%)   0.089        81 (54.4%)   68 (45.6%)   0.331
  **Private GP**                       49 (49.0%)                                    51 (51.0%)   45 (45.0%)   55 (55.0%)                             
  **University PC**                    19 (38.0%)                                    31 (62.0%)   24 (48.0%)   26 (52.0%)                             
  **Age Group**                        **18--30**                                    52 (51.0%)   50 (49.0%    0.813        54 (52.9%)   48 (47.1%)   0.600
  **31--50**                           51 (49.0%)                                    53 (51.0%)   47 (45.2%)   57 (54.8%)                             
  **51--65**                           38 (54.3%)                                    32 (45.7%)   38 (54.3%)   32 (45.7%)                             
  **≥66**                              10 (43.5%)                                    13 (56.5%)   11 (47.8%)   12 (52.2%)                             
  **Gender**                           **Male**                                      66 (50.0%)   66 (50.0%)   0.877        68 (51.5%)   64 (48.5%)   0.679
  **Female**                           85 (50.9%)                                    82 (49.1%)   82 (49.1%)   85 (50.9%)                             
  **Race**                             **Malay**                                     94 (61.0%)   60 (38.9%)   0.005        93 (60.3%)   61 (39.6%)   0.006
  **Chinese**                          33 (41.2%)                                    47 (58.8%)   33 (41.2%)   47 (58.8%)                             
  **Indian**                           19 (38.0%)                                    31 (62.0%)   20 (40.0%)   30 (60.0%)                             
  **Others**                           5 (41.7%)                                     7 (58.3%)    4 (33.3%)    8 (66.7%)                              
  **Education Level**                  **No Formal/ Primary Education**              12 (44.4%)   15 (55.6%)   0.302        12 (44.4%)   15 (55.6%)   0.380
  **Secondary and Higher secondary**   88 (53.3%)                                    77 (46.7%)   84 (50.9%)   81 (49.1%)                             
  **Tertiary Education**               51 (49.0%)                                    53 (51.0%)   53 (51.0%)   51 (49.0%)                             

Data analyzed with X^2^ test, *p*-value \< 0.05 set as significant

Finally, the overall change in patients' preferences after being informed of potential disease transmission via white coats was evaluated and analyzed. There was a significant change in the respondents' choices after the disclosure of the additional information, whereby only 21.9% of the initial 71.9% patients who preferred white coats maintained their initial preferences (*p*-value \< 0.001).

Discussion {#ss6}
==========

In this study, it was observed that the patients preferred both male and female primary care doctors wearing white coats. Such preferences are consistent with the findings reported by previous studies conducted in other settings.^[@ref4],[@ref5],[@ref13],[@ref14],[@ref15]^ This phenomenon could be due to the common perception that doctors wearing white coats are more competent and official, therefore resulting in more confidence and trust from the patients during consultations.^[@ref16],[@ref17]^ Furthermore, the white coat facilitates the identification of authority, and it is part of the societal expectations, culture, traditional values, and beliefs of some patients.^[@ref18]^

In addition, the study showed that white coats were highly favored by the respondents from the government clinics, with the male doctors being particularly expected to wear white coats. A plausible explanation for this observation could be that patients are more accustomed to images of male doctors wearing white coats in government clinics. Moreover, most patients in Malaysia attend government clinics, where the doctors are predominantly male.^[@ref19],[@ref20]^ This finding can be compounded by the fact that it is mandatory for doctors in Malaysian government service to wear white coats.^[@ref11]^

Further, a higher proportion of Malay patients felt more at ease with doctors wearing white coats, followed by the Chinese and Indian respondents. Based on studies conducted in the United States, the influence of ethnicity on the patients' perceptions and attire preferences was similarly observed among Caucasians and African-Americans.^[@ref15]^ Each ethnicity is heavily influenced by their own unique cultural and social factors. Such diversity may have caused differences in the reasons for consultation, the types of primary care centers visited, and the types of medical care received (acute vs. chronic) among the different races in Malaysia.^[@ref20]^ Ethnicity could, therefore, be a contributing factor that influences the perception of doctors' attire among the various races.

Meanwhile, the attire of female doctors showed no significant influence on the patients' levels of confidence and trust in the various settings in this study. These findings contradict most previous studies.^[@ref3],[@ref4],[@ref15]^ A relatively similar study conducted in Japan reported that factors such as speech and reputation play an important role in inspiring the confidence of patients, while the titles, age, and gender of a doctor were found to be less crucial.^[@ref13]^ As such, it can be inferred from the findings of this study that the confidence patients had in their doctors was not solely influenced by attire, but also by many other factors which were not investigated in the present study.

Furthermore, it was showed that most respondents changed their preference from white coats to no white coats after being informed about the infection risk associated with white coats. This finding could have come about because most of the participants generally had good access to the latest information about global trends, as reflected by their younger age group (below 50 years), urban origins, and high educational attainment levels.^[@ref21]^ Their change in preference for white coats could also imply their conscientiousness concerning hygienic practices.

The significant change in the perception of doctors' attire observed in this study could also be attributed to the outbreaks of contagious diseases that have occurred in the Asia-Pacific region, including Malaysia. For instance, there have been several public health emergencies arising from emerging and re-emerging diseases, such as Nipah Virus, SARS, and H1N1 in the recent years.^[@ref22]^ The health perceptions and behaviors of the public evolved during and after these outbreaks.^[@ref23]^ Consequently, Malaysian society nowadays is more ready to accept and change their practices and beliefs once they have been educated adequately.

This study has many strengths. Firstly, it was conducted in three different clinical settings (government, private, and university-based primary care clinics), therefore encompassing a widespread population. Secondly, the respondents in the study constituted the three main ethnic groups in Malaysia, with their responses being assessed using their respective languages. Such multi-ethnicity strongly represented the composition of the Malaysian population and thus increased the relevance of the research findings. Thirdly, this study was not biased against the age of the doctors or the effects of expression and countenance, as the pictures in the questionnaire did not display these aspects. Lastly, this study was the first in Malaysia to examine the patients' perceptions of doctors' attire before and after the disclosure of information about white coats potentially acting as modes of disease transmission.

However, the study has several limitations. The sample size was relatively small, with most of the respondents being patients from the government primary care clinics. Besides, the respondents were mostly in the age group of 18--50 years, implying that respondent age groups were not represented equally. Additionally, most of the respondents originated from the urban areas and were well-educated. These factors may reduce the generalizability of this study. Furthermore, the information regarding the risk of infection transmission via the white coats was not delivered in an impartial manner. The final section of the questionnaire, which asked the respondents if they would change their preferences after learning the new information, may have led the respondents to a biased answer. Therefore, changes in preference after being informed may have been pre-empted and not necessarily a result of the information provided per se. In view of the limitations, the findings of this study should be interpreted with caution.

To overcome the limitations of this study, future researchers should consider adding a cognitive debriefing following the administration of the questionnaire. Additionally, the questions should be properly worded to avoid response bias. The changes in perception regarding doctors' attire among the patients after being informed of possible contamination should be explored further in future studies. Also, more research should be conducted in other parts of Malaysia to expand the generalizability of the findings of this study to the national level. Further study would also be useful for policymakers in terms of deciding if the 'no white coat policy' should be implemented in the Malaysian healthcare system.

Conclusion {#ss7}
==========

In general, the patients demonstrated a predominant preference for primary care physicians wearing white coats. The strong preference for white coats was particularly evident in the government clinical setting, with the male doctors being highly expected to dress formally and wear white coats. Furthermore, ethnicity appeared as a significant factor influencing the attire preferences of the patients, whereby most Malays regarded the white coats as the favorable attire for both male and female doctors. Nevertheless, the patients' perceptions and preferences for white coats changed significantly after the patients learned of the potential risk of white coat-carried infection. This study could serve as a starting point for more elaborate nation-based research capable of providing guidance on healthcare personnel attire and improving the guidelines for infection control in healthcare facilities.
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**How does this paper make a difference to general practice?** This paper shows that patients still prefer to interact with primary care doctors wearing white coats.It also suggests that patients are willing to change their minds if they are educated about potential disease transmission via white coats.Any future policies regarding primary care doctor\'s attire should include patient education, which may disassociate the strong professional image of white coats and doctors.
